SYNOPSIS Serum IgG specificities directed against various components of basement membrane and reticulin have been described, and their incidence in 138 patients with coeliac disease has been compared with that in 110 hospital inpatients, 100 normal blood donors, and 1441 other patients. A wide variety of antitissue specificities were observed but only a few appeared to be of any significance. The 'antireticulin' specificities have been subdivided into different groups according to their distinctive histological staining patterns. Specificity directed primarily against endothelial basement membrane was found most frequently in the sera of patients with hiatus hernia (35 %) or coeliac disease (22 %). The same specificity was also observed in patients with myasthenia gravis and to a lesser extent in Crohn's disease and in a mixed group of patients with unspecified organic gastrointestinal disease. An epithelial basement membrane reactivity was found in patients with rheumatoid arthritis but only rarely in other conditions. Staining of perivascular connective tissue represented a third type of 'antireticulin' specificity. It was found only rarely, although in coeliac disease this reactivity was found more frequently in combination with other connective tissue specificities. Seah et al (1971a) first reported the detection of an IgG autoantibody directed against certain connective tissue components in 36% of patients with adult coeliac disease and in 17% of patients with dermatitis herpetiformis. Similar findings were published by Alp and Wright (1971) . The reactivity appeared to be directed against reticulin and was demonstrated in between 54 and 74% of children with coeliac disease (Seah et al. 1971b; Alp and Wright, 1971; von Essen et al, 1972; Brown et al, 1973) . Initially this specificity was thought to be characteristic of sera from patients with coeliac disease (Seah et al, 1971a) but subsequently it was shown to occur in 25% of patients with Crohn's disease and to a lesser extent in other diseases also (Alp and Wright, 1971; Seah et al, 1973) . The reactivity was found in the sera of patients with coeliac disease more frequently in those on a normal diet than in patients maintained on a gluten-free diet (Alp and Wright, 1971; Seah et al, 1971b; von Essen et al, 1972) . In six children rechallenged with Subsequently, Rizzetto and Doniach (1973) , in the course of examining 8000 different sera, described five staining patterns which they assumed to be distinguishing distinct antigens of intra-and extracellular components of mesenchyme. The overall and relative incidence of these antibodies was established in 3628 sera from various diseases, including coeliac disease. However, they did not report the relative incidence of each staining pattern in relation to the different disease categories studied. It is, therefore, still uncertain whether the increased incidence of 'antireticulin' specificity seen in patients with coeliac disease is associated with an increase of one particular pattern or whether it is due to an increase in all varieties described.
The purpose of this communication is to describe in detail, and to assess the incidence of the various connective tissue specificities found in adults with coeliac disease compared with the incidence of these specificities found in a mixed hospital population.
Material and Methods

PATIENTS STUDIED
Two hundred and seven serum samples were obtained from 133 adult patients with coeliac disease, all having the characteristic jejunal biopsy appearance. Fifty-nine samples were from 42 patients on a normal diet and 148 samples from 91 patients on a gluten-free diet, including eight patients who were studied before and after gluten withdrawal. Repeat samples were examined as a control of the method. Only one serum sample was used from each patient in assessing the incidence of the antibodies.
Control sera were obtained from (a) 100 normal blood donors, and (b) 110 hospital inpatients chosen from the medical wards matched for age and sex with the first 110 adult coeliac disease patients studied, only patients suffering from coeliac disease, hiatus hernia or myasthenia gravis being excluded.
In The serum specimens were randomized and coded before being tested and were examined without knowledge of the clinical diagnosis.
IMMUNOFLUORESCENCE STUDIES
A standard indirect fluorescent antibody method was used (Nairn, 1969 
Results
A number of different staining patterns were encountered and these are considered in three groups: (1) 'antireticulin' reactivity, (2) well recognized antibodies to cellular and subcellular components, and (3) other less well recognized reactivities. Details of these groups are outlined below.
GROUP 1 'ANTIRETICULIN' REACTIVITY Staining of reticulin or reticulin-like fibres of connective tissue was obtained when using sera from patients with a variety of differing conditions. If tissues rich in reticulin, such as, for example, spleen, were used then these different sera produced a very similar type of staining pattern (fig 1) . If, however, other tissues such as kidney or salivary gland were used then differences between these reactivities became apparent, and it is on the basis of these differences that the following descriptions are made.
Endothelial Basement Membrane Reactivity Rat kidney sections showed considerable staining throughout the nephron affecting basement membrane like structures. The glomeruli showed rather diffuse membranous staining whereas in the renal; medulla the pattern appeared to be associated with the extensive capillary network (fig 2 The staining patterns for these antibodies have already been well described. Johnson et al (1965) described the smooth muscle antibody, Walker et al (1965) described the mitochondrial antibody, Taylor (Pearse, 1960) . Some of these staining methods in addition to staining reticulin also react with basement membranes, especially epithelial basement membranes, suggesting that these may be closely related chemically.
Immunologically reticulin and the basement membranes share many antigenic components, but they also possess others which are unique to the individual tissue. It is presumably these unique components which give rise to the specific staining patterns in different disease entities. Attempts to isolate these antigenic components and to prepare antisera to these has proved to be technically difficult (Scott and Rowell, 1967) . Consequently, until these various antigenic components are characterized by isolation and purification, the exact specificities of the socalled antireticulin antibodies occurring in, for example, coeliac disease cannot be defined. Presumably it is for this reason that a generic term 'antireticulin antibody' had evolved. Such difficulties are not unique, and the term 'antinuclear antibodies' is often used without reference to the exact staining pattern seen. However, positive antinuclear staining can occur in manyconnective tissue diseases, whereas antibodies to native (double strand) deoxyribonucleic acid are almost diagnostic of systemic lupus erythematosus.
In this study there was considerable variation in the patterns of staining found, and at least four distinct specificities were observed among sera reacting with material identifiable on histological examination as reticulin. Of these specificities, only that reacting with endothelial basement membrane appeared to be significantly increased in the serum of patients with coeliac disease. Rizzetto and Doniach (1973) recognized five 'reticulin' antibodies: of these, Ri is comparable to what is here called the endothelial basement membrane reactivity; R2 to that described as the perivascular connective tissue reactivity; and Rs corresponds in this study to the finding of sera showing more than one specificity. It was not possible to compare the R3 and R4 antibodies because these related to staining in rat liver, a tissue which was not used in the present study.
The endothelial basement membrane reactivity should be distinguished from the specificity found frequently in rheumatoid arthritis reacting predominantly against epithelial basement membrane. This epithelial basement membrane reactivity was first called a 'reticulin' antibody by Williamson et al (1966) but was later modified by them when another 'reticulin' antibody, which reacted with endothelial basement membrane, was discovered in a patient with myasthenia gravis (Williamson et al, 1967) . Furthermore, patients with hiatus hernia also develop reactivity to endothelial basement membrane (Collis, 1970) which is identical in nature to the major specificity type found in coeliac disease.
The reason for the appearance of endothelial basement membrane specificity in coeliac disease is not known. The reactivity has some of the characteristics of an auto-antibody and hence its occurrence in coeliac disease might suggest that this is an autoimmune disease. Some indirect support for this theory is provided by the occurrence of this same reactivity in myasthenia gravis, a disease which has many of the hallmarks of an auto-immune disease. On the other hand, this specificity has also been demonstrated in patients with hiatus hernia, which is unlikely to be involved with auto-immunity. Seah et al (1971a) considered this specificity to be diagnostic for coeliac disease. However, its occurrence in less than 50 % of adults with coeliac disease and its occurrence in non-coeliac gastrointestinal and other diseases makes this unlikely. Nevertheless the study of Magalhaes et al (1974) suggests that, whereas IgG class connective tissue specificities are not disease specific, IgA class specificities occur only in coeliac disease. Alp and Wright (1971) thought a possible explanation for the connective tissue reactivity was the absorption of reticulin antigens in the diet through the mucosa damaged by gluten. The occurrence of connective tissue specificities in the sera of patients with both myasthenia gravis and oesophageal disease could be explained on a similar basis as it is possible that dietary antigens including reticulin could regurgitate into the oesophagus and then into the lungs to evoke an antireticulin response. Alp and Wright (1971) also considered that the antireticulin specificity could result from cross reactivity of dietary antigens, especially gluten, with endogenous reticulin. In this respect it is interesting that Seah et al (1972) reported that they were able to remove 'antireticulin' reactivity from the sera of patients with dermatitis herpetiformis using gluten. However, this was not confirmed in the recent studies of Brown et al (1973) and Magalhaes et al (1974) and in a separate study by Asquith et al (unpublished) . Alp and Wright (1971), Seah et al (1971b) , von Essen et al (1972) , and Magalhaes et al (1974) recorded a higher incidence of antireticulin antibodies in coeliac patients on normal diets than in patients on gluten-free diets. Alp and Wright (1971) also showed the reappearance of the antibodies following gluten challenge in children, whereas in adults Magalhaes et al (1974) showed no serum antibody response following a single 30 g gluten challenge. In the present study the incidence of antireticulin specificities in coeliac disease patients on normal diets was only marginally higher than in those on a gluten-free diet, and gluten challenge in the two cases tested stimulated only weak reactions.
One other observed effect of diet, not previously recorded, was the presence of antinuclear antibodies in coeliac disease patients on a gluten-free diet, and conversion from negative on a normal diet to positive on a gluten-free diet was seen in one patient. If the presence of antireticulin specificities in coeliac disease was due to an anamnestic response to bacterial and nutritional antigens, as postulated by Rizzetto and Doniach (1973) , then it would be reasonable to expect the incidence of antinuclear antibodies and other auto-antibodies to be increased more in patients on a normal diet than in those on a gluten-free diet. In fact the opposite seems to be the case, some antibodies increasing after withdrawal of gluten.
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